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(54) Reception system and digital broadcasting system 



(57) A reception system has a receiving section 
which receives a transport stream transmitted from a 
transmission system that produces and transmits the 
transport stream, the transport stream being produced 
by multiplexing compression coded contents of a pro- 
gram, and electronic program guide information includ- 
ing program specific information having at least an NIT, 
a PAT, and a PMT, and service information having at 
least an SDT and an EIT; 

a PID designating section which can designate a 
PID of a packet other than an NIT packet in the 
electronic program guide information, as a PID of a 
replace packet (hereinafter, referred to as replace 
PID); 

a replace PID storing device which stores the 
replace PID; 

an SIT producing section which produces an SIT 
packet from the service information in the received 
transport stream; and 

a packet extracting and replacing section which can 
replace a replace packet indicated by said replace 
PID storing device, and the NIT packet with the SIT 
packet. 
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Description 

BACKGROUND OF THE INVENTION 

1 Field of the Invention 5 

[0001] The present invention relates to a reception 
system and a digital broadcasting system. 

2. Related Art of the Invention w 

[0002] As the development of digital video and 
audio technology using MPEG2, a digital multi-channel 
broadcasting based on a communication satellite has 
been already practically used. Referring to Fig. 9. the is 
configuration of a digital broadcasting system of the 
conventional art will be described. Fig. 9 is a diagram 
showing the configuration of a digital broadcasting sys- 
tem 151 of the conventional art. 

[0003] The digital broadcasting system 151 com- 20 
prises a transmission system 102 which produces and 
transmits a transport stream, and a reception system 
153 which receives the transport stream and outputs it 
to a display device 4 or a recording device 5. A satellite 
transponder 6 is a device which relays a radio wave, 25 
and mounted in a communication satellite 7. 
[0004] Next, the configuration of the transmission 
system 102 of the conventional art will be described. 
[0005] The transmission system 102 has a program 
selection relating data producing section 109. a packet 30 
multiplexing section 10. etc. 

[0006] A coding section 8 has an MPEG2 video 
encoder which performs digital video compression cod- 
ing, and an MPEG2 audio encoder which performs dig- 
ital audio compression coding. Namely, the coding 35 
section 8 produces a packet stream consisting of pack- 
ets having contents of a program, and outputs the 
packet stream to the packet multiplexing section 10. 
[0007] The program selection relating data produc- 
ing section 109 produces a packet stream consisting of 40 
a packet having program specific information (PSI), and 
a packet having service information (SI), and outputs 
the packet stream to the packet multiplexing section 10. 
The program specific information is configured by an 
NIT (Network Information Table), a PAT (Program Asso- 45 
ciation Table), a PMT (Program Map Table), and the like, 
and the service information is configured by an SDT 
(Service Description Table), and EIT (Event Information 
Table), and the like. As described above, the program 
selection relating data producing section 109 produces 50 
a packet stream consisting of packets having contents 
of program selection relating data, and outputs the 
packet stream to the packet multiplexing section 10. 
[0008] The packet multiplexing section 10 time divi- 
sion multiplexes the packet stream consisting of packets 55 
having contents of a program and supplied from the 
coding section 8, and that consisting of packets having 
contents of program selection relating data and sup- 
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plied from the program selection relating data producing 
section 109. into one transport stream. 
[0009] A channel coding section 11 performs addi- 
tion of an error correcting code, an interleave process, 
and addition of a synchronizing signal (framing) on the 
transport stream supplied from the packet multiplexing 
section 10. The interleave process is performed by 
changing the order of data transmission in the order of 
byte, in order to enhance the error correcting ability. The 
addition of a synchronizing signal is performed so as to 
provide a synchronization byte with periodicity, thereby 
enabling synchronization in the reception system 153 to 
be easily attained. 

[0010] A modulating section 12 applies a modula- 
tion process due to quadrature phase shift keying 
(QPSK) modulation or the like, on a signal supplied from 
the channel coding section 11. A radio wave 147 is a 
transmitted radio wave. 

[0011] Next, the configuration of the reception sys- 
tem 153 of the conventional art will be described. 
[0012] The reception system 153 has a packet 
demultiplexing section 166, a stream sending section 
172. etc. 

[0013] A receiving section 13 receives a radio wave 
148 which is transmitted from the satellite transponder 

6. 

[0014] A demodulating section 14 has a detector 
circuit which demodulates the radio wave 148. 
[0015] A channel decoding section 15 restores the 
transport stream in which the order of data transmission 
has been changed in the order of byte by the interleave 
process in the channel coding section 1 1 , to the original 
transport stream, and performs error correction on the 
restored transport stream. 

[0016] The packet demultiplexing section 166 has a 
PID filter 169. etc. 

[0017] A PID designating section 178 can desig- 
nate the PID of a packet having contents of a record 
program, to a record PID storing device 18. Also, the 
PID designating section 178 can designate an NIT PID 
(i.e., the PID of an NIT packet), to an NIT PID storing 
device 23. As described later, a record program is a pro- 
gram which is selected by external instructions. 
[0018] The record PID storing device 18 receives a 
signal from the PID designating section 178. and stores 
the PID of a packet having contents of a record pro- 
gram. 

[0019] The PID filter 169 extracts a packet having 
contents of a record program which is indicated by the 
record PID storing device 18, a packet having program 
specific information, and a packet having service infor- 
mation, from a transport stream which is output from the 
channel decoding section 15. However, the PID filter 
169 has a function of allowing the packet having pro- 
gram specific information, and the packet having serv- 
ice information to pass therethrough without applying 
any process on the packets. 

[0020] An output switching circuit 20 switches over 
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the transport stream which is supplied from the PID filter 
169, to an output for displaying or that for recording. 
[0021] An SIT (Selection Information Table) produc- 
ing section 21 produces an SIT packet from the service 
information which is output from the PID filter 169. 
[0022] The stream sending section 172 has an SIT 
packet replacing device 176, etc. 
[0023] The NIT PID storing device 23 receives a 
signal from the PID designating section 178, and stores 
the NIT PID. As described later, an NIT packet is used 
as a replace packet which is replaceable with an SIT 
packet. 

[0024] An SIT storing device 25 stores the SIT 
packet which is produced by the SIT producing section 
21. 

[0025] The SIT packet replacing device 176 can 
replace an NIT packet which is indicated by the NIT PID 
storing device 23, with the SIT packet which is output 
from the SIT storing device 25. 

[0026] A packet modifying section 29 can receive a 
signal which is output from the SIT packet replacing 
device 176. and modify a packet to produce a record 
transport stream. The produced transport stream is out- 
put to the recording device 5. 

[0027] A decoding section 27 has an MPEG2 video 
decoder which expands a compression coded video 
signal supplied from the output switching circuit 20, and 
an MPEG2 audio decoder which expands a compres- 
sion coded audio signal supplied from the output switch- 
ing circuit 20. Namely, the decoding section 27 expands 
a display transport stream which has compression 
coded contents of a program, and outputs the expanded 
stream to the display device 4. A display transport 
stream consists of transport packets containing video 
and audio contents. 

[0028] The display device 4 has a cathode ray tube 
which reproduces a video signal supplied from the 
decoding section 27. and a loudspeaker which repro- 
duces an audio signal supplied from the decoding sec- 
tion 27. 

[0029] The recording device 5 records a record 
transport stream which is output from the SIT packet 
replacing device 176. 

[0030] The operation of the thus configured digital 
broadcasting system 151 of the conventional art will be 
described with reference to Fig. 10 also. Fig. 10 is a 
conceptual diagram illustrating steps of producing a 
record transport stream 196 from a transport stream 
144 which is broadcast. 

[0031] Hereinafter, the operation of the transmis- 
sion system 102 of the conventional art will be 
described in detail. 

[0032] The coding section 8 produces a packet 
stream consisting of packets 130 and 138 having con- 
tents of a program A, and a packet stream consisting of 
packets 131. 135. and 139 having contents of a pro- 
gram B. and outputs the packet streams to the packet 
multiplexing section 10. 



4 

[0033] The program selection relating data produc- 
ing section 109 produces a packet stream consisting of 
a PAT packet 132, a PMT packet 137, an NIT packet 
134. an SDT packet 136, and an EIT packet 133. and 
5 outputs the packet stream to the packet multiplexing 
section 10. 

[0034] The packet multiplexing section 10 multi- 
plexes the packet stream supplied from the coding sec- 
tion 8, and the packet stream supplied from the program 

w selection relating data producing section 109, to pro- 
duce the transport stream 144. The transport stream 
144 is then output to the channel coding section 1 1 . 
[0035] The channel coding section 11 performs 
addition of an error correcting code, an interleave proc- 

15 ess, and addition of a synchronizing signal on the trans- 
port stream supplied from the packet multiplexing 
section 10, and then outputs the transport stream to the 
modulating section 12. 

[0036] The modulating section 12 applies a modu- 
lo lation process due to quadrature phase shift keying 
modulation, on the transport stream supplied from the 
channel coding section 1 1 , and transmits the radio wave 
147 from an antenna. 

[0037] The satellite transponder 6 receives the 

25 radio wave 147, and then transmits the radio wave 148. 
[0038] Next, the operation of the reception system 
153 of the conventional art will be described in detail. 
[0039] In response to external instructions, the 
reception system 1 53 selects the program A as a record 

30 program to start the receiving operation. Specifically, 
the reception system 153 receives the radio wave 148 
from the satellite transponder 6. and refers information 
in the PAT in the transport stream of the radio wave, to 
detect the PMT. The PMT has the PIDs of packets for 

35 transferring a stream relating to the program A. The PID 
designating section 178 recognizes the PIDs of the 
packets 130 and 138 having contents of the record pro- 
gram, and performs a signal output to the record PID 
storing device 18. The PID designating section 178 rec- 

40 ognizes the P)D of the NJT packet 134, and performs 
also a signal output to the NIT PID storing device 23. 
[0040] The record PID storing device 18 receives 
the signal from the PID designating section 178, and 
stores the PIDs of the packets 130 and 138 having con- 

45 tents of the program A. The NIT PID storing device 23 
receives the signal from the PfD designating section 
178, and stores the PID of the NIT packet 134. 
[0041] The receiving section 13 receives the radio 
wave 148. and then outputs the radio wave to the 

50 demodulating section 14. 

[0042] The demodulating section 14 outputs the 
transport stream which is obtained by demodulating the 
radio wave 148 received by the receiving section 13. to 
the channel decoding section 15. 

55 [0043] The channel decoding section 15 performs 
error correction on the transport stream supplied from 
the demodulating section 14, restores the transport 
stream 144, and outputs the restored transport stream 
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to the PID filter 169. 
[0044] As described above, the record PID storing 
device 18 stores the PIDs of the packets 130 and 138 
having contents of the program A. Therefore, the record 
PID storing device 18 can indicate the packets 130 and 
138 having contents of the program A, to the PID filter 
169. 

[0045] The PID filter 169 extracts the packets 130 
and 138 having contents of the program A which are 
indicated by the record PID storing device 18, from the 
transport stream 144 output from the channel decoding 
section 15. Furthermore, the PID filter 169 extracts the 
PAT packet 132, the PMT packet 137, the NIT packet 
134, the SDT packet 136, and the EIT packet 133 from 
the transport stream 144 output from the channel 
decoding section 15. 

[0046] The PID filter 169 then outputs the SDT and 
the EIT to the SIT producing section 21. Furthermore, 
the PID filter 169 outputs to the output switching circuit 
20 a transport stream 1 95 consisting of the packets 1 30 
and 138 having contents of the program A, the PAT 
packet 132. the PMT packet 137, the NIT packet 134, 
the SDT packet 136, and the EIT packet 133. 
[0047] The SIT producing section 21 comprehends 
the SDT and the EIT supplied from the PID filter 169, 
produces SIT packets 141 and 142 from required serv- 
ice information, and outputs the SIT packets to the SIT 
storing device 25. The SIT storing device 25 outputs the 
SIT packets 141 and 142 supplied from the SIT produc- 
ing section 21. to "the SIT packet replacing device 176. 
[0048] The output switching circuit 20 receives the 
transport stream 195 supplied from the PID filter 169. 
[0049] If the output switching circuit 20 is set to the 
output for displaying, the output switching circuit 20 out- 
puts the display transport stream to the decoding sec- 
tion 27. The display transport stream consists of the 
packets 130 and 138 having contents of the program A 
which have been filtered with reference to information in 
the PMT 

[0050] The decoding section 27 expands the dis- 
play transport stream supplied from the output switching 
circuit 20, and outputs a signal of the expanded stream 
to the display device 4. 

[0051] The display device 4 receives the signal out- 
put from the decoding section 27, and reproduces an 
image and a sound constituting the program A. 
[0052] If the output switching circuit 20 is set to the 
output for recording, the output switching circuit 20 out- 
puts the transport stream 195 to the SIT packet replac- 
ing device 176. 

[0053] As described above, the NIT PID storing 
device 23 stores the PID of the NIT packet 134. There- 
fore, the NIT PID storing device 23 can indicate the NIT 
packet 134 to the SIT packet replacing device 176. 
[0054] The SIT packet replacing device 176 
receives the transport stream 195 supplied from the out- 
put switching circuit 20. The SIT packet replacing device 
176 replaces the NIT packet 134 indicated by the NIT 
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PID storing device 23, with the SIT packet 141 supplied 
from the SIT storing device 25. 

[0055] In this way, the SIT packet replacing device 
176 performs replacement of the NIT packet 134 with 
5 the SIT packet 141. and then outputs the signal to the 
packet modifying section 29. 

[0056] The packet modifying section 29 receives 
the signal output from the SIT packet replacing device 
176, and selects only specific information which cor- 

io rectly indicates the transport stream 195, whereby the 
PAT packet 132 is modified to a modified PAT packet 
140, and the PMT packet 137 is modified to a modified 
PAT packet 143. The packet modifying section 29 dis- 
cards the SDT packet 136 and the EIT packet 133. 

15 [0057] In this way, the packet modifying section 29 
produces a record transport stream 196, and outputs 
the stream to the recording device 5. 
[0058] The recording device 5 receives the record 
transport stream 196 supplied from the packet modify- 

20 ing section 29, and records the transport stream. 

[0059] In some cases, the transmission interval of 
an NIT packet is only about one time per 10 seconds 
depending on a broadcasting medium. This transmis- 
sion interval is insufficient as the transmission interval 

25 for a replace packet which is replaceable with an SIT 
packet. 

[0060] In the above, an NIT packet which is replace- 
able with the SIT packet 142 does not exist in the trans- 
port stream 195. Therefore, it is impossible to introduce 
30 the SIT packet 142 into the record transport stream 196. 
As a result, the SIT packet 142 is discarded. 

SUMMARY OF THE INVENTION 

35 [0061] The invention has been conducted in view of 
the problem. It is an object of the invention to provide a 
digital broadcasting system characterized in that a 
replace packet which is replaceable with an SIT packet 
can be certainly ensured. 

40 [0062] The 1 st invention of the present invention is a 
reception system comprising: 

a receiving section which receives a transport 
stream transmitted from a transmission system that 

45 produces and transmits the transport stream, the 
transport stream being produced by multiplexing 
compression coded contents of a program, and 
electronic program guide information including pro- 
gram specific information having at least an NIT, a 

50 PAT, and a PMT, and service information having at 

least an SDT and an EIT; 

a PID designating section which can designate a 
PID of a packet other than an NIT packet in the 
electronic program guide information, as a PID of a 
55 replace packet (hereinafter, referred to as replace 
PID); 

a replace PID storing device which stores the 
replace PID; 
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an SIT producing section which produces an SIT 
packet from the service information in the received 
transport stream; and 

a packet extracting and replacing section which can 
replace a replace packet indicated by said replace 5 
PIO storing device, and the NIT packet with the SIT 
packet. 

[0063] The 2 nd invention of the present invention is 
a reception system according to 1 st invention, wherein w 
said transmission system produces a dummy packet for 
replacement, and inserts the dummy packet into the 
transport stream, and 

said PID designating section designates a PID of the 
dummy packet (hereinafter referred to as dummy PID) 15 
as the replace PID. 

[0064] The 3 rd invention of the present invention is 
a reception system according to 1 st invention, wherein 
said transmission system produces interval information 
of the SIT packet, and transmits the interval information 20 
of the SIT packet with adding the interval information to 
the electronic program guide information, and 

said PID designating section designates the 
replace PID with reference to the interval information of 
the SIT packet. 25 
[0065] The 4 th invention of the present invention is a 
reception system according to 3 rd invention, wherein the 
designated replace PID is a PID of a packet having con- 
tents of an unrecord program (hereinafter, referred to as 
unrecord PID), or an EIT PID or an SDT PID, 30 

said packet extracting and replacing section 
includes a PID filter and an SIT packet replacing device, 
and said PID filter can extract a packet having the des- 
ignated replace PID and contents of an unrecord pro- 
gram. 35 
[0066] The 5 th invention of the present invention is a 
reception system according to 1 st invention, wherein 
said PID designating section designates a PID of a 
packet having contents of an unrecord program (herein- 
after, referred to as unrecord PID), or an EIT PID or an so 
SDT PID. and 

said packet extracting and replacing section 
selects the replace packet from packets having the des- 
ignated replace PID with reference to given interval 
information of the SIT packet, and actually replaces the 45 
selected packet with the SIT packet. 
[0067] The 6 th invention of the present invention is a 
digital broadcasting system comprising: 

a transmission system which produces and trans- so 
mits a transport stream, the transport stream being 
produced by multiplexing compression coded con- 
tents of a program, and electronic program guide 
information including program specific information 
having at least an NIT. a PAT, and a PMT. and serv- 55 
ice information having at least an SDT and an EIT; 
and 

a reception system having: a receiving section 
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which receives the transport stream transmitted 
from said transmission system: a PID designating 
section which can designate a PID of a packet other 
than an NIT packet in the electronic program guide 
information, as a PID of a replace packet (hereinaf- 
ter, referred to as replace P!D); a replace PID stor- 
ing device which stores the replace PID; an SIT 
producing section which produces an SIT packet 
from the service information in the received trans- 
port stream; and a packet extracting and replacing 
section which can replace a replace packet indi- 
cated by said replace PID storing device, and the 
NIT packet with the SIT packet. 

[0068] The 7 th invention of the present invention is a 
program recording medium which stores a program for 
causing a computer to execute a whole or a part of func- 
tions of a whole or a part of means according to any one 
of 1 st to 6 th inventions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0069] 

Fig. 1 is a diagram showing the configuration of a 
digital broadcasting system which is described in 
Embodiment 1 of the invention. 
Fig. 2 is a diagram showing the configuration of a 
transmission system which is described in Embodi- 
ment 1 of the invention. 

Fig. 3 is a diagram showing the configuration of a 
reception system which is described in Embodi- 
ment 1 of the invention. 

Fig. 4 is a conceptual diagram illustrating steps of 
producing a record transport stream which is 
described in Embodiment 1 of the invention. 
Fig. 5 is a diagram showing the configuration of a 
digital broadcasting system which is described in 
Embodiment 2 of the invention. 
Fig. 6 is a conceptual diagram illustrating steps of 
producing a record transport stream which is 
described in Embodiment 2 of the invention. 
Fig. 7 is a diagram showing the configuration of a 
digital broadcasting system which is described in 
Embodiment 3 of the invention. 
Fig. 8 is a conceptual diagram illustrating steps of 
producing a record transport stream which is 
described in Embodiment 3 of the invention. 
Fig. 9 is a diagram showing the configuration of a 
digital broadcasting system of the conventional art. 
Fig. 10 is a conceptual diagram illustrating steps of 
producing a record transport stream in the conven- 
tional art. 
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[Description of the Reference Numerals and Signs] 
[0070] 

1 digital broadcasting system 

2 transmission system 

3 reception system 

4 display device 

5 recording device 

6 satellite transponder 

7 communication satellite 

8 coding section 

9 program selection relating data producing sec 
tion 

10 packet multiplexing section 

1 1 channel coding section 

12 modulating section 

13 receiving section 

14 demodulating section 

15 channel decoding section 

16 packet demultiplexing section 

17 first replace PID storing device 

18 record PID storing device 

19 PID filter 

20 output switching circuit 

21 SIT producing section 

22 stream sending section 

23 NIT PID storing device 

24 second replace PID storing device 

25 SIT storing device 

26 SIT packet replacing device 

27 decoding section 

28 PID designating section 

29 packet modifying section 

51 digital broadcasting system 

52 transmission system 

53 reception system 

59 program selection relating data producing sec- 
tion 

66 packet demultiplexing section 

67 first replace PID storing device 
69 PID filter 

72 stream sending section 

74 second replace PID storing device 

76 SIT packet replacing device 

78 PID designating section 

101 digital broadcasting system 

102 transmission system 

103 reception system 

109 program selection relating data producing sec- 
tion 

1 1 6 packet demultiplexing section 

117 first replace PID storing device 
119 PID filter 

122 stream sending section 

124 second replace PID storing device 

126 SIT packet replacing device 

128 PID designating section 



129 packet modifying section 

1 51 digital broadcasting system 

1 53 reception system 

1 66 packet demultiplexing section 

5 169 PID filter 

172 stream sending section 

1 76 SIT packet replacing device - 

DESCRIPTION OF THE PREFERRED EMBODI- 
10 MENTS 

[0071] Hereinafter, embodiments of the invention 
will be described with reference to the accompanying 
drawings. 

is 

(Embodiment 1 ) 

[0072] First, the configuration of a digital broadcast- 
ing system of Embodiment 1 will be described with ref- 
20 erence to Fig. 1. Fig. 1 is a diagram showing the 
configuration of a digital broadcasting system 1 of 
Embodiment 1. 

[0073] The digital broadcasting system 1 comprises 
a transmission system 2 which produces and transmits 

25 a transport stream, and a reception system 3 which 
receives the transport stream and outputs it to a display 
device 4 or a recording device 5. A satellite transponder 
6 is a device which relays a radio wave, and mounted in 
a communication satellite 7. 

30 [0074] Next, the configuration of the transmission 
system 2 in Embodiment 1 will be described with refer- 
ence to Fig. 2. Fig. 2 is a diagram showing the configu- 
ration of the transmission system 2 in Embodiment 1. 
[0075] The transmission system 2 has a program 

35 selection relating data producing section 9, a packet 
multiplexing section 10, etc. 

[0076] A coding section 8 has an MPEG2 video 
encoder which performs digital video compression cod- 
ing, and an MPEG2 audio encoder which performs dig- 
40 ital audio compression coding. Namely, the coding 
section 8 produces a packet stream consisting of pack- 
ets having contents of a program, and outputs the 
packet stream to the packet multiplexing section 10. 
[0077] The program selection relating data produc- 
es ing section 9 produces a packet stream consisting of a 
packet having program specific information, a packet 
having service information, and program dummy pack- 
ets, and outputs the packet stream to the packet multi- 
plexing section 10. Furthermore, also a packet having 
50 data for previously notifying the program dummy pack- 
ets to the reception system 3 is produced by the pro- 
gram selection relating data producing section 9, and 
then output to the packet multiplexing section 10. Also 
the PIDs of the program dummy packets are designated 
55 by a PMT in the same manner as the PIDs of data con- 
stituting a program. In this way. the program selection 
relating data producing section 9 produces a packet 
stream consisting of packets having contents of pro- 
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gram selection relating data, and outputs the packet 
stream to the packet multiplexing section 10. 
[0078J The packet multiplexing section 10 time divi- 
sion multiplexes the packet stream consisting of packets 
having contents of a program and supplied from the 
coding section 8, and that consisting of packets having 
contents of program selection relating data and sup- 
plied from the program selection relating data producing 
section 9, into one transport stream. 
[0079] A channel coding section 11 adds an error 
correcting code to the transport stream supplied from 
the packet multiplexing section 10, and performs an 
interleave process, and addition of a synchronizing sig- 
nal. 

[0080] A modulating section 12 modulates the 
transport stream supplied from the channel coding sec- 
tion 1 1 , and transmits a radio wave 47 from an antenna. 
[0081] Next, the configuration of the reception sys- 
tem 3 in Embodiment 1 will be described in detail with 
reference to Fig. 3. Fig. 3 is a diagram showing the con- 
figuration of the reception system 3 in Embodiment 1. 
[0082] The reception system 3 has a packet demul- 
tiplexing section 16, a stream sending section 22. etc. 
[0083] A receiving section 13 receives a radio wave 
48 which is transmitted from the satellite transponder 6 
(shown in Fig. 1) 

[0084] A demodulating section 14 has a detector 
circuit which demodulates the radio wave 48. 
[0085] A channel decoding section 15 restores the 
transport stream which has undergone the interleave 
process in the channel coding section 11 , to the original 
transport stream, and performs error correction on the 
restored transport stream. 

[0086] The packet demultiplexing section 16 has a 
PID filter 19, etc. 

[0087] A PID designating section 28 can designate 
the PlO of a dummy packet for a record program (here- 
inafter, often referred to as record program dummy 
PlO), to a first replace PID storing device 17 and a sec- 
ond replace PID storing device 24. As described later, a 
record program is a program which is selected by exter- 
nal instructions. 

[0088] The first replace PID storing device 17 
receives a signal from the PID designating section 28. 
and stores the record program dummy PID. The record 
program dummy PID stored in the first replace PID stor- 
ing device 17 is identical with the record program 
dummy PID stored in the second replace PID storing 
device 24. 

[0089] The record PID storing device 18 receives a 
signal from the PID designating section 28, and stores 
the PID of a packet having contents of a record pro- 
gram. 

[0090] The PID filter 19 extracts a packet having 
contents of a record program which is indicated by the 
record PID storing device 18, a record program dummy 
packet which is indicated by the first replace PlO storing 
device 17, a packet having program specific informa- 



tion, and a packet having service information, from a 
transport stream which is supplied from the channel 
decoding section 15. However, the PID filter 19 has a 
function of allowing the packet having program specific 
5 information, and the packet having service information 
to pass therethrough without applying any process on 
the packets. 

[0091] An output switching circuit 20 switches over 
the transport stream which is supplied from the PID filter 
w 19, to an output for displaying or that for recording. 

[0092] An SIT producing section 21 produces an 
SIT packet from the SDT or the EiT which is output from 
the PID filter 19. 

[0093] The stream sending section 22 has an SIT 
15 packet replacing device 26, etc. 

[0094] An NIT PID storing device 23 receives a sig- 
nal from the PID designating section 28, and stores the 
NIT PID. 

[0095] The second replace PID storing device 24 
20 receives a signal from the PID designating section 28. 
and stores the record program dummy PID. The record 
program dummy PID stored in the second replace PID 
storing device 24 is identical with the record program 
dummy PID stored in the first replace PID storing device 
25 17. 

[0096] An SIT storing device 25 stores the SIT 
packet which is produced by the SIT producing section 
21. 

[0097] The SIT packet replacing device 26 can 
30 replace an NIT packet which is indicated by the NIT PID 
storing device 23, and the record program dummy 
packet indicated by the second replace PID storing 
device 24, with the SIT packet which is output from the 
SIT storing device 25. 
35 [0098] A packet modifying section 29 can receive a 
signal which is output from the SIT packet replacing 
device 26, and modify a packet to produce a record 
transport stream. The produced transport stream is out- 
put to the recording device 5. 
-:o [0099] A decoding section 27 has an MPEG2 video 
decoder which expands a compression coded video 
signal supplied from the output switching circuit 20, and 
an MPEG2 audio decoder which expands a compres- 
sion coded audio signal supplied from the output switch- 
es ing circuit 20. Namely, the decoding section 27 expands 
a display transport stream which has compression 
coded contents of a program, and outputs the expanded 
stream to the display device 4. 

[0100] The operation of the thus configured digital 
50 broadcasting system 1 of Embodiment 1 will be 
described with reference to Fig. 4 also. Fig. 4 is a con- 
ceptual diagram illustrating steps of producing a record 
transport stream 46 from a transport stream 44 which is 
broadcast, via a transport stream 45 which is processed 
55 in the packet demultiplexing section 16. 

[0101] Hereinafter, the operation of the transmis- 
sion system 2 in Embodiment 1 will be described in 
detail with reference to Figs. 2 and 4. 
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[0102] The coding section 8 produces a packet 
stream consisting of packets 30 and 38 having contents 
of a program A. and a packet stream consisting of a 
packet 31 having contents of a program B, and outputs 
the packet streams to the packet multiplexing section 
10. 

[0103] The program selection relating data produc- 
ing section 9 produces a packet stream consisting of a 
PAT packet 32, a PMT packet 37, an NIT packet 34, an 
SDT packet 36, an EIT packet 33, a dummy packet 39 
for the program A, and a dummy packet 35 for the pro- 
gram B, and outputs the packet stream to the packet 
multiplexing section 10. 

[0104] The packet multiplexing section 10 multi- 
plexes the packet stream supplied from the coding sec- 
tion 8, and the packet stream supplied from the program 
selection relating data producing section 9, to produce 
the transport stream 44. The transport stream is then 
output to the channel coding section 1 1 . 
[0105] The channel coding section 11 performs 
addition of an error correcting code, an interleave proc- 
ess, and addition of a synchronizing signal on the trans- 
port stream 44 supplied from the packet multiplexing 
section 10. and then outputs the transport stream to the 
modulating section 12. 

[0106] The modulating section 12 applies a modu- 
lation process due to quadrature phase shift keying 
modulation, on the transport stream supplied from the 
channel coding section 1 1 , and transmits the radio wave 
47 from the antenna. 

[0107] The satellite transponder 6 (shown in Fig. 1) 
receives the radio wave 47 (shown in Fig. 1), and then 
transmits the radio wave 48 (shown in Fig. 1). 
[01 08] Next, the operation of the reception system 3 
in Embodiment 1 will be described in detail with refer- 
ence to Figs. 3 and 4. 

[0109] In response to external instructions, the 
reception system 3 selects the program A as a record 
program in Embodiment 1 to start the receiving opera- 
tion. Specifically, the reception system 3 receives the 
radio wave 48 from the satellite transponder 6, and 
refers information in the PAT in the transport stream of 
the radio wave, to detect the PMT. The PID designating 
section 28 recognizes the PID of the record program 
dummy packet 39. and performs a signal output to the 
first replace PID storing device 17 and the second 
replace PID storing device 24. The PID designating sec- 
tion 28 performs also a signal output to the record PID 
storing device 18 and the NIT PID storing device 23. 
[0110] The record PID storing device 18 receives 
the signal from the PID designating section 28, and 
stores the PIDs of the packets 30 and 38 having con- 
tents of the program A. The first replace PID storing 
device 17 receives the signal from the PID designating 
section 28, and stores the PID of the dummy packet 39 
for the program A. The NIT PID storing device 23 
receives the signal from the PID designating section 28. 
and stores the PID of the NIT packet 34. The second 



replace PID storing device 24 receives the signal from 
the PID designating section 28, and stores the PID of 
the dummy packet 39 for the program A. 
[0111] The receiving section 13 receives the radio 
5 wave 48, and then outputs the radio wave to the demod- 
ulating section 14. 

[0112] The demodulating section 14 outputs the 
transport stream which is obtained by demodulating the 
radio wave 48 received by the receiving section 13, to 

10 the channel decoding section 15. 

[0113] The channel decoding section 15 performs 
error correction on the transport stream supplied from 
the demodulating section 14, restores the transport 
stream 44, and outputs the restored transport stream to 

15 the PID filter 19. 

[0114] As described above, the record PID storing 
device 1 8 stores the PIDs of the packets 30 and 38 hav- 
ing contents of the program A. The first replace PID 
storing device 17 stores the PID of the dummy packet 

20 39 for the program A, as a replace PID. 

[0115] Therefore, the record PID storing device 18 
can indicate the packets 30 and 38 having contents of 
the program A, to the PID filter 1 9. The first replace PID 
storing device 17 can indicate the dummy packet 39 for 

25 the program A, to the PID filter 19. 

[0116] The PID filter 19 extracts the packets 30 and 
38 having contents of the program A which are indi- 
cated by the record PID storing device 18, and the 
dummy packet 39 for the program A which is indicated 

30 by the first replace PID storing device 67. from the trans- 
port stream 44 output from the channel decoding sec- 
tion 15. Furthermore, the PID filter 19 extracts the PAT 
packet 32, the PMT packet 37. the NIT packet 34. the 
SDT packet 36. and the EIT packet 33 from the trans- 

35 port stream 44 output from the channel decoding sec- 
tion 15. 

[0117] The PID filter 19 then outputs the SDT and 
the EIT to the SIT producing section 21. Furthermore, 
the PID filter 1 9 outputs to the output switching circuit 20 
ao the transport stream 45 consisting of the packets 30 and 

38 having contents of the program A, the dummy packet 

39 for the program A, the PAT packet 32, the PMT 
packet 37, the NIT packet 34. the SDT packet 36, and 
the EIT packet 33. 

45 [0118] The SIT producing section 21 receives the 
SDT and the EIT supplied from the PID filter 19. pro- 
duces SIT packets 41 and 43, and outputs the SIT pack- 
ets to the SIT storing device 25. The SIT storing device 
25 outputs the SIT packets 41 and 43 supplied from the 

so SIT producing section 21, to the SIT packet replacing 
device 26. 

[0119] The output switching circuit 20 receives the 
transport stream 45 supplied from the PID filter 19. 
[0120] If the output switching circuit 20 is set to the 
55 output for displaying, the output switching circuit 20 out- 
puts the display transport stream to the decoding sec- 
tion 27. 

[0121] The decoding section 27 expands the dis- 
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play transport stream supplied from the output switching 
circuit 20. and outputs a signal of the expanded stream 
to the display device 4. 

[0122] The display device 4 receives the signal out- 
put from the decoding section 27, and displays an 5 
image and a sound constituting the program A. 
[0123] If the output switching circuit 20 is set to the 
output for recording, the output switching circuit 20 out- 
puts the transport stream 45 to the SIT packet replacing 
device 26. w 
[0124] As described above, the NIT PID storing 
device 23 stores the PID of the NIT packet 34, and the 
second replace PID storing device 24 stores the PID of 
the dummy packet 39 for the program A. 
[0125] Therefore, the NIT PID storing device 23 can 15 
indicate the NIT packet 34 to the SIT packet replacing 
device 26. The second replace PID storing device 24 
can indicate the dummy packet 39 for the program A to 
the SIT packet replacing device 26. 

[0126] The SIT packet replacing device 26 receives 20 
the transport stream 45 supplied from the output switch- 
ing circuit 20. The SIT packet replacing device 26 
replaces the NIT packet 34 indicated by the NIT PID 
storing device 23, with the SIT packet 41 supplied from 
the SIT storing device 25. The SIT packet replacing 25 
device 26 replaces the dummy packet 39 for the pro- 
gram A indicated by the second replace PID storing 
device 24, with the SIT packet 43 supplied from the SIT 
storing device 25. 

[0127] In this way, the SIT packet replacing device 30 
26 performs replacement of the NIT packet 34 with the 
SIT packet 41 , and that of the dummy packet 39 for the 
program A with the SIT packet 43. and then outputs the 
signals to the packet modifying section 29. 
[0128] The packet modifying section 29 receives 35 
the signals output from the SIT packet replacing device 
26. and selects only specific information which correctly 
indicates the transport stream 45. whereby the PAT 
packet 32 is modified to a modified PAT packet 40, and 
the PMT packet 37 is modified to a modified PAT packet io 
42. The packet modifying section 29 discards the SDT 
packet 36 and the EIT packet 33. In this way, the packet 
modifying section 29 produces a record transport 
stream 46. and outputs the stream to the recording 
device 5. 45 
[0129] The recording device 5 receives the record 
transport stream 46 supplied from the packet modifying 
section 29. and records the transport stream. 
[0130] In the invention, the PIDs of program dummy 
packets are not required to be designated by the PMT so 
as in Embodiment 1 described above, and may be 
described as descriptors in a descriptor region of the 
SDT or the EIT. 

[0131] As described above, the problem in that the 
transmission interval of an NIT packet as a replace 55 
packet is insufficient is solved by sending program 
dummy packets which are replaceable with an SIT 
packet, from the transmission system. 
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(Embodiment 2) 

[0132] First, the configuration of a digital broadcast- 
ing system of Embodiment 2 will be described with ref- 
erence to Fig. 5. Fig. 5 is a diagram showing the 
configuration of a digital broadcasting system 51 of 
Embodiment 2. 

[0133] The digital broadcasting system 51 com- 
prises a transmission system 52 which produces and 
transmits a transport stream, and a reception system 53 
which receives the transport stream and outputs it to a 
display device 4 or a recording device 5. 
[0134] Next, the configuration of the transmission 
system 52 in Embodiment 2 will be described. 
[0135] The transmission system 52 has a program 
selection relating data producing section 59, a packet 
multiplexing section 10. etc. 

[0136] The program selection relating data produc- 
ing section 59 produces a packet stream consisting of a 
packet having program specific information, and a 
packet having service information, and outputs the 
packet stream to the packet multiplexing section 10. 
Furthermore, also a packet having an SIT record inter- 
val data instructing an appropriate record interval for the 
SIT is produced by the program selection relating data 
producing section 59, and then output to the packet mul- 
tiplexing section 10. The SIT record interval data 
instructing an appropriate record interval for the SIT is 
described as a descriptor in a descriptor region of the 
SDT or the EIT. 

[0137] Next, the configuration of the reception sys- 
tem 53 in Embodiment 2 will be described. 
[0138] The reception system 53 has a packet 
demultiplexing section 66. a stream sending section 72. 
etc. 

[0139] The packet demultiplexing section 66 has a 
PID filter 69. etc. 

[0140] A PID designating section 78 can designate 
the PID of a packet having contents of an unrecord pro- 
gram (hereinafter, often referred to as unrecord PID). to 
a first replace PID storing device 67 and a second 
replace PID storing device 74, with reference to the SIT 
record interval data which is output from the program 
selection relating data producing section 59. 
[0141] The first replace PID storing device 67 
receives a signal from the PID designating section 78. 
and stores the unrecord PID. The unrecord PID stored 
in the first replace PID storing device 67 is identical with 
the unrecord PID stored in the second replace PID stor- 
ing device 74. 

[0142] The PID filter 69 extracts a packet having 
contents of a record program which is indicated by a 
record PID storing device 18. a packet having contents 
of the unrecord program which is indicated by the first 
replace PID storing device 67. a packet having program 
specific information, and a packet having service infor- 
mation, from a transport stream which is supplied from 
a channel decoding section 15. 
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[0143] The stream sending section 72 has an SIT 
packet replacing device 76, etc. 

[0144] The second replace PID storing device 74 
receives a signal from the PID designating section 78, 
and stores the unrecord PID. The unrecord PID stored 
in the second replace PID storing device 74 is identical 
with the unrecord PID stored in the first replace PID 
storing device 67. 

[0145] The SIT packet replacing device 76 can 
replace an NIT packet which is indicated by an NIT PID 
storing device 23, and the packet having contents of the 
unrecord program indicated by the second replace PID 
storing device 74, with the SIT packet which is output 
from an SIT storing device 25. 

[0146] The operation of the thus configured digital 
broadcasting system 51 of Embodiment 2 will be 
described with reference to Fig. 6 also. Fig. 6 is a con- 
ceptual diagram illustrating steps of producing a record 
transport stream 96 from a transport stream 94 which is 
broadcast, via a transport stream 95 which is processed 
in the packet demultiplexing section 66. 
[0147] Hereinafter, the operation of the transmis- 
sion system 52 in Embodiment 2 will be described in 
detail. 

[0148] A coding section 8 produces a packet 
stream consisting of packets 80 and 88 having contents 
of a program A, and a packet stream consisting of pack- 
ets 81 , 85, and 89 having contents of a program B. and 
outputs the packet streams to the packet multiplexing 
section 10. 

[0149] The program selection relating data produc- 
ing section 59 produces a packet stream consisting of a 
PAT packet 82, a PMT packet 87, an NIT packet 84, an 
SDT packet 86. and an EIT packet 83, and outputs the 
packet stream to the packet multiplexing section 10. 
[0150] The packet multiplexing section 10 multi- 
plexes the packet stream supplied from the coding sec- 
tion 8. and the packet stream supplied from the program 
selection relating data producing section 59. to produce 
the transport stream 94. The transport stream is then 
output to a channel coding section 1 1 . 
[0151] The channel coding section 11 performs 
addition of an error correcting code, an interleave proc- 
ess, and addition of a synchronizing signal on the trans- 
port stream supplied from the packet multiplexing 
section 10, and then outputs the transport stream to a 
modulating section 12. 

[0152] The modulating section 12 modulates the 
transport stream supplied from the channel coding sec- 
tion 1 1 . and transmits a radio wave 97. 
[0153] A satellite transponder 6 receives the radio 
wave 97, and then transmits a radio wave 98. 
[0154] Next, the operation of the reception system 
53 in Embodiment 2 will be described in detail. 
[0155] In response to external instructions, the 
reception system 53 selects the program A as a record 
program in Embodiment 2 to start the receiving opera- 
tion. Specifically, the reception system 53 receives the 



radio wave 98 from the satellite transponder 6, and 
refers information in the PAT in the transport stream of 
the radio wave, to detect the PMT. The PID designating 
section 78 refers the SIT record interval data supplied 

5 from the program selection relating data producing sec- 
tion 59 to appropriately recognize the PID of the packet 
85 having contents of the program B which is an 
unrecord program, and performs a signal output to the 
first replace PID storing device 67 and the second 

10 replace PID storing device 74. The PID designating sec- 
tion 78 performs also a signal output to the record PID 
storing device 18 and the NIT PID storing device 23. 
[0156] The record PID storing device 18 receives 
the signal from the PID designating section 78, and 

15 stores the PIDs of the packets 80 and 88 having con- 
tents of the program A. The first replace PID storing 
device 67 receives the signal from the PID designating 
section 78, and appropriate^ stores the PID of the 
packet 85 having contents of the program B which is an 

20 unrecord program. The NIT PID storing device 23 
receives the signal from the PID designating section 78, 
and stores the PID of the NIT packet 84. The second 
replace PID storing device 74 receives the signal from 
the PID designating section 78, and appropriately 

25 stores the PID of the packet 85 having contents of the 
program B. 

[01 57] As a result of the reference to the SIT record 
interval data, the PID designating section 78 does not 
designate the PIDs of the packets 81 an 89 having con- 

30 tents of the program B, as a replace PID. Therefore, the 
PIDs of the packets 81 an 89 having contents of the pro- 
gram B are not stored into the first replace PID storing 
device 67, and the PIDs of the packets 81 an 89 having 
contents of the program B are not stored into the sec- 

35 ond replace PID storing device 74. 

[0158] The receiving section 13 receives the radio 
wave 98, and then outputs the radio wave to a demodu- 
lating section 14. 

[0159] The demodulating section 14 outputs the 
40 transport stream which is obtained by demodulating the 

radio wave 98 received by the receiving section 13, to 

the channel decoding section 15. 

[0160] The channel decoding section 15 performs 

error correction on the transport stream supplied from 
45 the demodulating section 14, restores the transport 

stream 94, and outputs the restored transport stream to 

the PID filter 69. 

[0161] As described above, the record PID storing 
device 18 stores the PIDs of the packets 80 and 88 hav- 

50 ing contents of the program A. The first replace PID 
storing device 67 appropriately stores the PID of the 
packet 85 having contents of the program B which is an 
unrecord program, as a replace PID (the PIDs of the 
packets 81 an 89 having contents of the program 8 are 

55 not designated as a replace PID). 

[0162] Therefore, the record PID storing device 18 
can indicate the packets 80 and 88 having contents of 
the program A. to the PID filter 69. The first replace PID 
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storing device 67 can indicate the packet 85 having con- 
tents of the program B, to the PID filter 69. 
[0163] The PID filter 69 extracts the packets 80 and 
88 having contents of the program A which are indi- 
cated by the record PID storing device 18, and the 
packet 85 having contents of the program B which is 
indicated by the first replace PID storing device 67, from 
the transport stream 94 output from the channel decod- 
ing section 65. Furthermore, the PID filter 69 extracts 
the PAT packet 82. the PMT packet 87, the NIT packet 
84, the SDT packet 86, and the EIT packet 83 from the 
transport stream 94 output from the channel decoding 
section 15. 

[0164] The PID filter 69 then outputs the SDT and 
the EIT to an SIT producing section 21. Furthermore, 
the PID filter 69 outputs to an output switching circuit 20 
the transport stream 95 consisting of the packets 80 and 
88 having contents of the program A, the packet 85 hav- 
ing contents of the program B, the PAT packet 82, the 
PMT packet 87, the NiT packet 84. the SDT packet 86. 
and the EIT packet 83. 

[0165] The SIT producing section 21 receives the 
SDT and the EIT supplied from the PID filter 69. pro- 
duces SIT packets 91 and 92, and outputs the SIT pack- 
ets to the SIT storing device 25. The SIT storing device 
25 outputs the SIT packets 91 and 92 supplied from the 
SIT producing section 21. to the SIT packet replacing 
device 76. 

[0166] The output switching circuit 20 receives the 
transport stream 95 supplied from the PID filter 69. 
[0167] If the output switching circuit 20 is set to the 
output for displaying, the output switching circuit 20 out- 
puts the display transport stream to a decoding section 
27. The decoding section 27 expands the display trans- 
port stream supplied from the output switching circuit 
20. and outputs a signal of the expanded stream to the 
display device 4. 

[0168] The display device 4 receives the signal out- 
put from the decoding section 27, and reproduces an 
image and a sound constituting the program A. 
[0169] If the output switching circuit 20 is set to the 
output for recording, the output switching circuit 20 out- 
puts the transport stream 95 to the SIT packet replacing 
device 75. 

[0170] As described above, the NIT PID storing 
device 23 stores the PID of the NIT packet 84. and the 
second replace PID storing device 74 appropriately 
stores the PID of the packet 85 having contents of the 
program B. 

[0171] The SIT packet replacing device 76 receives 
the transport stream 95 supplied from the output switch- 
ing circuit 20. The SIT packet replacing device 76 
replaces the NIT packet 84 indicated by the NIT PID 
storing device 23. with the SIT packet 91 supplied from 
the SIT storing device 25. Furthermore, the SIT packet 
replacing device 76 replaces the packet 85 having con- 
tents of the program B which is indicated by the second 
replace PID storing device 74. with the SIT packet 92 



supplied from the SIT storing device 25. 
[0172] In this way, the SIT packet replacing device 
76 performs replacement of the NIT packet 84 with the 
SIT packet 91 , and that of the packet 85 having contents 

5 of the program B with the SIT packet 92, and then out- 
puts the signals to a packet modifying section 29. 
[0173] The packet modifying section 29 receives 
the signals output from the SIT packet replacing device 
76, and modifies the PAT packet 82 to a modified PAT 

10 packet 90, and the PMT packet 87 to a modified PAT 
packet 93. The packet modifying section 29 discards the 
SDT packet 86 and the EIT packet 83. In this way, the 
packet modifying section 29 produces a record trans- 
port stream 96, and outputs the stream to the recording 

15 device 5. 

[0174] The recording device 5 receives the record 
transport stream 96 supplied from the packet modifying 
section 29, and records the transport stream. 
[0175] In the invention, the replace PID is not 
20 required to be the whole of or a part of an unrecord PID 
as in Embodiment 2 described above, and may be the 
SDT PID, or the EIT PID. 

[0176] The problem in that the transmission interval 
of an NIT-packet as a replace packet is insufficient is 
25 solved by sending an SIT record interval data instruct- 
ing an appropriate record interval for the SIT. and using 
a packet having contents of an unrecord program as a 
replace packet which is replaceable with an SIT packet. 

30 (Embodiment 3) 

[0177] First, the configuration of a digital broadcast- 
ing system of Embodiment 3 will be described with ref- 
erence to Fig. 7. Fig. 7 is a diagram showing the 
35 configuration of a digital broadcasting system 101 of 
Embodiment 3. 

[0178] The digital broadcasting system 101 com- 
prises a transmission system 102 which produces and 
transmits a transport stream, and a reception system 

40 103 which receives the transport stream and outputs it 
to a display device 4 or a recording device 5. 
[0179] The transmission system 102 in Embodi- 
ment 3 is identical with the transmission system 
described in the paragraph of the conventional art. 

45 [0180] The configuration of the reception system 
103 in Embodiment 3 will be described with reference to 
Fig. 7. 

[0181] The reception system 103 has a packet 
demultiplexing section 116, a stream sending section 
50 122. etc. 

[0182] The packet demultiplexing section 1 16 has a 
PID filter 119. etc. 

[0183] A PID designating section 128 can desig- 
nate the PID of a packet having contents of an unrecord 
55 program (hereinafter, often referred to as unrecord 
PID). and the EIT PID (i.e.. the PID of the EIT packet), 
to a first replace PIO storing device 117 and a second 
replace PID storing device 124. 
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[0184] The first replace PID storing device 117 
receives a signal from the PID designating section 128, 
and stores the unrecord PID and the EIT PID. The 
unrecord PID and the EIT PID stored in the first replace 
PID storing device 117 are identical with the unrecord 
PID and the EIT PID stored in the second replace PID 
storing device 124. 

[0185] The PID filter 119 extracts a packet having 
contents of a record program which is indicated by a 
record PID storing device 18, a packet having contents 
of the unrecord program which is indicated by the first 
replace P!D storing device 117, an EIT packet which is 
indicated by the first replace PID storing device 117, a 
packet having program specific information, and a 
packet having service information, from a transport 
stream which is supplied from a channel decoding sec- 
tion 15. 

[0186] The stream sending section 122 has an SIT 
packet replacing device 126, etc. 

[0187] The second replace PID storing device 124 
receives a signal from the PID designating section 128, 
and stores the unrecord PID and the EIT PID. The 
unrecord PID and the EIT PID stored in the second 
replace PID storing device 124 are identical with the 
unrecord PID and the EIT PID stored in the first replace 
PID storing device 1 1 7. 

[0188] The SIT packet replacing device 126 can 
replace an NIT packet which is indicated by an NIT PID 
storing device 23, the packet having contents of the 
unrecord program indicated by the second replace PID 
storing device 124, and an EIT packet which is indicated 
by the second replace PID storing device 124. with an 
SIT packet which is output from an SIT storing device 
25. 

[0189] The packet modifying section 129 receives 
the signals output from the SIT packet replacing device 
126, and modifies the packet to produce a record trans- 
port stream. 

[0190] The operation of the thus configured digital 
broadcasting system 101 of Embodiment 3 will be 
described with reference to Fig. 8 also. Fig. 8 is a con- 
ceptual diagram illustrating steps of producing a record 
transport stream 146 from a transport stream 144 which 
is broadcast, via a transport stream 145 which is proc- 
essed in the packet demultiplexing section 116. 
[0191] The transmission system 102 in Embodi- 
ment 3 operates in the same manner as the transmis- 
sion system described in the paragraph of the 
conventional art. 

[0192] The operation of the reception system 103 in 
Embodiment 3 will be described in detail. 
[0193] In response to external instructions, the 
reception system 103 selects a program A as a record 
program in Embodiment 3 to start the receiving opera- 
tion. Specifically, the reception system 103 receives the 
radio wave 148 from the satellite transponder 6, and 
refers information in the PAT in the transport stream of 
the radio wave, to detect the PMT. The PID designating 



section 128 recognizes the PIDs of the packets 131. 
135, and 139 having contents of a program B which is 
an unrecord program, and the EIT packet 133. and per- 
forms a signal output to the first replace PID storing 
5 device 117 and the second replace PID storing device 
124. The PID designating section 128 performs also a 
signal output to the record PID storing device 18 and the 
NIT PID storing device 23. 

[0194] The record PID storing device 18 receives 

w the signal from the PID designating section 128, and 
stores the PIDs of the packets 1 30 and 1 38 having con- 
tents of the program A. The first replace PID storing 
device 1 1 7 receives the signal from the PID designating 
section 128, and stores the PIDs of the packets 131, 

75 1 35, and 1 39 having contents of the program B, and the 
PID of the EIT packet 133. The NIT PID storing device 
23 receives the signal from the PID designating section 
128. and stores the PID of the NIT packet 134. The sec- 
ond replace PID storing device 124 receives the signal 

20 from the PID designating section 128, and stores the 
PIDs of the packets 131, 135, and 139 having contents 
of the program B. and the PID of the EIT packet 133. 
[0195] The receiving section 13 receives the radio 
wave 148, and then outputs the radio wave to a demod- 

25 ulating section 14. 

[0196] The demodulating section 14 outputs the 
transport stream which is obtained by demodulating the 
radio wave 148 received by the receiving section 13, to 
the channel decoding section 15. 

30 [0197] The channel decoding section 15 performs 
error correction on the transport stream supplied from 
the demodulating section 14, restores the transport 
stream 144. and outputs the restored transport stream 
to a PID filter 119. 

35 [0198] The PID filter 119 extracts the packets 130 
and 138 having contents of the program A which are 
indicated by the record PID storing device 18, the PIDs 
of the packets 131, 135, and 139 having contents of the 
program B which are indicated by the first replace PID 

40 storing device 117, and the EIT packet 133 which is indi- 
cated by the first replace PID storing device 117, from 
the transport stream 144 output from the channel 
decoding section 15. Furthermore, the PID filter 119 
extracts the PAT packet 132. the PMT packet 137, the 

45 NIT packet 134. the SDT packet 136, and the EIT 
packet 133 from the transport stream 144 output from 
the channel decoding section 15. 

[0199] The PID filter 119 then outputs the SDT and 
the EIT to an SIT producing section 21. Furthermore, 

50 the PID filter 119 outputs to the output switching circuit 
20 the transport stream 145 consisting of the packets 
130 and 138 having contents of the program A, the 
packets 131. 135. and 139 having contents of the pro- 
gram B. the PAT packet 132. the PMT packet 137. the 

55 NIT packet 134. the SDT packet 136, and the EIT 
packet 133. 

[0200] The SIT producing section 21 receives the 
SDT and the EIT supplied from the PID filter 119, pro- 
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duces SIT packets 141 and 142. and outputs the SIT 
packets to the SIT storing device 25. The SIT storing 
device 25 outputs the SIT packets 141 and 142 supplied 
from the SIT producing section 21. to the SIT packet 
replacing device 126. 

[0201] The output switching circuit 20 receives the 
transport stream 145 supplied from the PID filter 119. 
[0202] If the output switching circuit 20 is set to the 
output for displaying, the output switching circuit 20 out- 
puts the display transport stream to the decoding sec- 
tion 27. 

[0203] The decoding section 27 expands the dis- 
play transport stream supplied from the output switching 
circuit 20, and outputs a signal of the expanded stream 
to the display device 4. 

[0204] The display device 4 receives the signal out- 
put from the decoding section 27, and displays an 
image and a sound constituting the program A, 
[0205] If the output switching circuit 20 is set to the 
output for recording, the output switching circuit 20 out- 
puts the transport stream 145 to the SIT packet replac- 
ing device 126. 

[0206] The SIT packet replacing device 126 
receives the transport stream 145 supplied from the out- 
put switching circuit 20. The SIT packet replacing device 
126 determines whether the NIT packet 134, the pack- 
ets 131,1 35. and 1 39 having contents of the program B, 
and the EIT packet 133 are actually replaced with the 
SIT packets 141 and 142 or not. 

[0207] Specifically, the SIT packet replacing device 
126 replaces the NIT packet 134 indicated by the NIT 
PID storing device 23, with the SIT packet 141 supplied 
from the SIT storing device 25. The SIT packet replac- 
ing device 1 26 replaces the EIT packet 1 33 indicated by 
the second replace PID storing device 124. with the SIT 
packet 142 supplied from the SIT storing device 25. The 
SIT packet replacing device 126 does not replace the 
packets 131. 135, and 139 having contents of the pro- 
gram B with the SIT packet (as described above, the 
transmission \nterva\ of the EIT packet is sufficient, and 
hence a packet having contents of an unrecord program 
is not sometimes used as a replace packet). 
[0208] In this way, the SIT packet replacing device 
126 performs replacement of the NIT packet 134 with 
the SIT packet 142, and that of the EIT packet 133 with 
the SIT packet 141 , and then outputs the signals to the 
packet modifying section 129. 

[0209] The packet modifying section 129 receives 
the signals output from the SIT packet replacing device 
126, and modifies the PAT packet 132 to a modified PAT 
packet 140. and the PMT packet 137 to a modified PAT 
packet 143. The packet modifying section 129 discards 
the SDT packet 136, the EIT packet 133. and the pack- 
ets 131.1 35. and 1 39 having contents of the program B. 
In this way. the packet modifying section 129 produces 
a record transport stream 146. and outputs the stream 
to the recording device 5. 

[0210] The recording device 5 receives the record 



transport stream 146 supplied from the packet modify- 
ing section 129. and records the transport stream. 
[0211] In the invention, the SIT packet replacing 
device 126 is not required to replace properly replace 

5 packets which are adequately selected from a packet 
having a designated replace PID with SIT packets as in 
Embodiment 3 described above. Alternatively, replace 
packets which are selected at a predetermined ratio 
from all packets having a designated replace PID may 

10 be replaced with SIT packets. 

[0212] As described above, the problem in that the 
transmission interval of an NIT packet as a replace 
packet is insufficient is solved by providing the SIT 
packet replacing device with an ability of determining 

15 whether replacement with an SIT packet is actually per- 
formed or not, and using a packet having contents of an 
unrecord program, and an EIT packet as a replace 
packet which is replaceable with an SIT packet. 
[0213] In the embodiments described above, a 

20 member in which the PID filter and the SIT packet 
replacing device are combined with each other corre- 
sponds to the packet extracting and replacing section of 
the invention. 

[0214] In the invention, a packet stream is not 
25 required to be configured by ten packets as in the 
embodiments described above, and may be configured 
by any number of packets. 

[0215] In the invention, it is not required that only 
two programs are broadcasting as in the embodiments 
30 described above, and any number of programs may be 
broadcast. 

[0216] In the invention, it is not required to use two 
replace-PID storing devices as in the embodiments 
described above, and only one replace PID storing 

35 device may be used. 

[0217] In the invention, the digital broadcasting is 
not required to broadcasting which uses a communica- 
tion satellite as in the embodiments described above, 
and may be cable broadcasting which uses an optical 

40 fiber or a coaxial cable, or radio broadcasting. 

[0218] In the invention, the digital broadcasting is 
not required to broadcasting of programs as in the 
embodiments described above, and may be broadcast- 
ing of computer games or karaoke. 

45 [0219] As apparent from the above description, the 
first invention corresponding to claim 1 can provide a 
reception system in which a replace packet that is 
replaceable with an SIT packet can be certainly 
ensured. 

50 [0220] The second invention corresponding to claim 
2 can provide a reception system in which, in addition to 
the above-mentioned effect, replace packets for pro- 
grams can be ensured. 

[0221] The third invention corresponding to claim 3 
55 can provide a reception system in which, in addition to 
the above-mentioned effect, a replace packet can be 
ensured in response to instructions from a transmission 
system. 



13 



25 



EP 1 085 750 A2 



26 



[0222] The fourth invention corresponding to claim 
4 can provide a reception system in which, in addition to 
the above-mentioned effects, replace packets can be 
sufficiently ensured in response to instructions from a 
transmission system. 

[0223] The fifth invention corresponding to claim 5 
can provide a reception system in which, in addition to 
the above-mentioned effect, a replace packet can be 
ensured in accordance with a judgment of the reception 
system without the participation of a transmission sys- 
tem. 

[0224] The sixth invention corresponding to claim 6 
can provide a digital broadcasting system in which 
replace packets for programs can be certainly ensured. 
[0225] The seventh invention corresponding to 
claim 7 can provide a program recording medium which 
enables replace packets for programs to be certainly 
ensured. 

Claims 

1. A reception system comprising: 

a receiving section which receives a transport 
stream transmitted from a transmission system 
that produces and transmits the transport 
stream, the transport stream being produced 
by multiplexing compression coded contents of 
a program, and electronic program guide infor- 
mation including program specific information 
having at least an NIT. a PAT, and a PMT, and 
service information having at least an SDT and 
an EIT; 

a PID designating section which can designate 
a PID of a packet other than an NiT packet in 
the electronic program guide information, as a 
PID of a replace packet (hereinafter, referred to 
as replace PID); 

a replace PID storing device which stores the 
replace PID; 

an SIT producing section which produces an 
SIT packet from the service information in the 
received transport stream; and 
a packet extracting and replacing section which 
can replace a replace packet indicated by said 
replace PID storing device, and the NIT packet 
with the SIT packet. 

2. A reception system according to claim 1, wherein 
said transmission system produces a dummy 
packet for replacement, and inserts the dummy 
packet into the transport stream, and 

said PID designating section designates a PID 
of the dummy packet (hereinafter, referred to 
as dummy PID) as the replace PID. 

3. A reception system according to claim 1 . wherein 



said transmission system produces interval infor- 
mation of the SIT packet, and transmits the interval 
information of the SIT packet with adding the inter- 
val information to the electronic program guide 
5 information, and 

said PID designating section designates the 
replace PID with reference to the interval infor- 
mation of the SIT packet. 

w 

4. A reception system according to claim 3, wherein 
the designated replace PID is a PID of a packet 
having contents of an unrecord program (hereinaf- 
ter, referred to as unrecord PID), or an EIT PID or 

15 an SDT PID. 

said packet extracting and replacing section 
includes a PID filter and an SIT packet replac- 
ing device, and said PID filter can extract a 
20 packet having the designated replace PID and 

contents of an unrecord program. 

5. A reception system according to claim 1 , wherein 
said PID designating section designates a PID of a 

25 packet having contents of an unrecord program 
(hereinafter, referred to as unrecord PID), or an EIT 
PID or an SDT PID. and 

said packet extracting and replacing section 
30 selects the replace packet from packets having 

the designated replace PID with reference to 
given interval information of the SIT packet, 
and actually replaces the selected packet with 
the SIT packet. 

35 

6. A digital broadcasting system comprising: 

a transmission system which produces and 
transmits a transport stream, the transport 

ao stream being produced by multiplexing com- 

pression coded contents of a program, and 
electronic program guide information including 
program specific information having at least an 
NIT, a PAT, and a PMT, and service information 

45 having at least an SDT and an EIT; and 

a reception system having; a receiving section 
which receives the transport stream transmit- 
ted from said transmission system; a PID des- 
ignating section which can designate a PID of a 

so packet other than an NIT packet in the elec- 

tronic program guide information, as a PID of a 
replace packet (hereinafter, referred to as 
replace PID); a replace PID storing device 
which stores the replace PID: an SIT producing 

55 section which produces an SIT packet from the 

service information in the received transport 
stream: and a packet extracting and replacing 
section which can replace a replace packet 
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indicated by said replace PID storing device, 
and the NIT packet with the SIT packet. 

A program recording medium which stores a pro- 
gram for causing a computer to execute a whole or 5 
a part of functions of a whole or a part of means 
according to any one of claims 1 to 6. 
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